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 CDR Product:  ISCCP-FH 

 ─ Global radiative transfer flux profile data product,  

     a new, improved version of the current ISCCP-FD, based on    

      RadD of NASA GISS GCM ModelD (SI2000) 

 Radiative transfer model: RadH, an improved model based 

on NASA GISS’s current GCM ModelE’s radiation part, RadE  

 Inputs:  

 ─ ISCCP H- series (High resolution), 3-hourly cloud  

     climatology product with ancillary datasets for temperature &  

     humidity profile, ozone and surface properties (land/ocean  

     mask, topography, snow/ice, vegetation, albedo, etc.)  

 ─ Gases Climatology with trends (in RadE, except O3 & H2O) 

 ─ Aerosols (preferred AeroCom to replace RadE’s)  

 

Project Description (I) 
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 Outputs: 

─ Flux profile of  all upwelling and downwelling, all-, clear- and 

overcast-sky, broadband SW (0.2-5 μ) and LW (5-200 μ) at 

designated atmospheric levels from TOA to Surface  

─ Collateral product: all input datasets used in flux calculation 

─ Temporal resolution: 3-hourly   

─ horizontal resolution: ~100km 

─ vertical resolution:     50 hPa (5 levels for current ISCCP-FD:  

    TOA, 100, 440, 680 hPa and Surface) 

─ Spatial/temporal coverage: global/1983–2012  

─ Format: Binary and NetCDF  

 

Project Description (II) 
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ISCCP-FH        1983-2012 horizontal 

~100km 

Equal-area  

and vertical 

50 mb (?)  

3 hour Binary/ 

NetCDF 

ISCCP-H 

series 

cloud 

product; 

Ancillary 

datasets 

from ISCCP 

and other 

sources   

 

Possible 

reduction of 

2-5 W/m
2
 

from current 

5-10 W/m
2
 

at TOA and 

3-7 W/m
2
 

from current 

10-15/m
2
 at 

Surface
 

All the input 

datasets 

used in flux 

calculation 
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1. Improvement of radiative transfer model based on RadE: 

  (1) Increasing LW precision by revising 33 k’s in correlated k-distribution 

algorithm, especially for water continuum bands 

 (2) Adding new SW absorptivity for gases (CH4, N2O and H2O continuum, 

etc.)  

 (3) Developing a better phase function for ice clouds 

 

2. Input data improvement: 

 (1) Better and high-resolution, 3-hourly cloud climatology 

 (2) Better and more homogeneous TOVS temperature-humidity profile  

 (3) Better aerosols 

 (4) Better surface properties (albedo, emissivity and snow/ice…) 

 (5) Better Cloud Vertical Structure (CVS) model 

 

Production Approach (I) 
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3. Target precision: 

 Reduce the flux uncertainties by 2–5 W/m2 from 5–10 W/m2 at TOA and by 

3–7 W/m2 from 10–15 W/m2 at the surface in monthly/regional means   
 

4. Determination of precision and uncertainty: 

 (1) Radiative model (RadH):  against the line-by-line flux results 

 (2) ISCCP-FH product: 

 TOA Validation: with more direct TOA flux measurements, e.g., ERBE,   

       CERES, NPP-ERB and JPSS (if possible) 

  Surface: with direct surface flux measurements, mainly BSRN 

  Atmospheric Flux profile: with CloudSat/CALIPSO, ARM BBHRP,  

     CIRC line-by-line results and CALIPSO, CloudSat, CERES, and MODIS  

     merged product (CCCM)  upon their availability  

 (3) Input data products: will be evaluated by ISCCP, FH and GEWEX 

Production Approach (II) 
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1. Various statistical analysis will be used for 
(1)Evaluation against actual or near-actual measurements in means at TOA and Surface 

for global, regional and station-defined grid-cells for different times (3-

hrly/daily/monthly/decades-long) as done in the GEWEX Assesment of ISCCP-D and 

ISCCP-FD 

(2) Comparison with other model products (GEWEX-SRB, ECMWF, NCEP…)  

(3) Mutual evaluation between FH and observations using meteorological  

     similarity comparison method (MSCM) for more accurate evaluation 
 

2. If correctable problems are identified from these evaluations, these   

    corrections will be made and the products reprocess 
 

3. Examples 

 (1) All-time average comparison for overall evaluation:                 

                  Global-mean TOA Total Net Flux for Two Baseline Periods 

 

 

Quality Assurance Approach (I) 

  ERBE Period (Feb. 1985 – Jan. 1989) CERES Period (2001 – 2004) 

Product ERBE FD SRB IPCCa IPCCm NCEP CERES CERES-

ERBElike 

FD SRB 

Net  (Wm-2) 5.34 2.63 -0.60 1.52 0.54 -7.52 6.77 4.54 0.33 -0.95 
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Quality Assurance Approach (II) 

(2) Decade(s)-long tendency check  
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1. Investigating and quantifying cloud-radiative feedbacks ─ the 

largest uncertainty for climate forecasts. 

 

2. Diagnosing and identifying radiative cause-and-effects for the 

total atmosphere-earth system energy variations for both policy 

makers and scientific researches 

 

3. Supplying long-term daylight duration estimate for agriculture 

development, aquatic farming and exploration of ocean resources 

 

4. Supplying surface solar energy estimates for solar power 

industries to optimize their deployment of solar panels 

Applications (I) 
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5. Supplying thermal energy estimates for urban heating/cooling  

    planning  

  

6. Supplying surface flux data for oceanic modeling, e.g.,  

    WHOI uses ISCCP-FD to derive global, long-term turbulent  

    flux dataset for climate communities 

  

7. Supporting evaluation of various data products, e.g., 

   GEWEX-RFA, ECMWF, etc.   

 

8. Providing quantitatively accurate determinations of radiative 

flux profiles to evaluate weather forecast model representations 

of weather-related and seasonal variations and climate forecast 

model representations of seasonal-to-interannual variations 

Applications (II) 



12 

Schedule & Issues (I) 

 Schedule -- Project status and plans for its next phases 

Tasks 

 
Personnel 

responsible 

YEAR 1 YEAR 2 YEAR 3 

1  Creation of new production codes:              

  (1) Extract and make runable→RadE-0  Lacis; Oinas             
  (2) Improving RadE-0 →RadE-1  Lacis; Oinas      X X       

  (3) Modify and generalize RadE-1 to RadH   Zhang; Lacis      X       

               

2  New product processing              

  (1) Make all input datasets available Rossow; Zhang     X         

  (2) Create new ingestion codes Zhang      X X        

  (3) Production Zhang       X X X X X  

               

3  Reengineering all the codes  Rossow; Zhang    X X  X X      

               

4  Evaluation of new codes and products All     X X X X X X X X 
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 Issue 1: Cloud Vertical Structure (CVS) Determination 
 

 (1) Definition of the current CVS used in ISCCP-FD production: 

Schedule & Issues (II)



14 

(2) How ISCCP-FD determines CVS based on Cloud Top Pressure (PC): 

   

 

Schedule & Issues (III)

Layer by PC Type Cloud Optical Depth (τ) Range  CVS 

  

High Clouds  

(440-0 hPa) 

 

Ci  0.0 ≤  τ  < 3.6 1H 

Cs  3.6 ≤  τ < 9.4 HM 

 9.4 ≤  τ < 23 HML 

Cb  23 <  τ HxMxL 

  

 Middle clouds 

(668-440 hPa) 

Ac  0.0 ≤  τ  < 1.3 1M 

 1.3 ≤  τ  < 3.6 HL 

As  3.6 ≤  τ  < 9.4 

 9.4 ≤  τ  < 23 ML 

Ns  23 ≤  τ  

Low Clouds 

(Surface-440 hPa) 

Cu  0.0 ≤  τ  < 3.6   

1L Sc  3.6 ≤  τ  < 23 

St  23  ≤  τ 

 

Cloud Optical Depth (τ) Range in ISCCP 

0.0               1.27               3.55         9.38         22.63             60.36             378.65 

thin Thick thin thick thin Thick 

Low Medium High 
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(3) Current CVS comparision with CloudSat/CALIPSO 

     (a) Global Ocean + Land: 

 

 

 

 

Schedule & Issues (IV)
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(b) Ocean: 

 

 

 

Schedule & Issues (V)
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     (c) Land: 

 

 

 

Schedule & Issues (VI)
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(4) Potential Methods to Improve CVS model: 

  Revising the current  ranges for CVS assignment 

 

  Constructing CVS based on global weather states (clusters) from ISCCP   

     cloud fraction vectors  

 

  Direct use of statistical relationship between cloud fraction profile and  

     optical thickness from CloudSat/CALIPSO CVS with good  retrieval (not  

     available yet) 

 

  More complicated functional relationship between CVS and other  

     parameters besides PC and   

 

 

 

 

 

Schedule & Issues (VII)
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 Issue 2: Aerosols 

     Clear-sky flux comparison versus BSRN/SURFRAD/ARM 

 (1) Column AOD  

 

 

 

 

 

Schedule & Issues (VIII)
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 (2) Surface downwelling clear-sky total SW (diffuse + direct fluxes)  

 

 

 

 

 

 

Schedule & Issues (IX)
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 (3) Surface downwelling clear-sky diffuse flux  

 

 

 

 

 

 

Schedule & Issues (X)
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 (4) Surface downwelling clear-sky direct flux  
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 (5) Surface downwelling clear-sky LW flux  
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 Conclusions and Risks/Concerns 

 (1) The project is going well with the planned schedules except 

that the new ISCCP has delayed its production so some first-

year tasks are not yet fulfilled 

 

 (2) The above mentioned two issues are two major uncertainties 

that would affect the final precisions and quality control 

  

 

 

 

 

Schedule & Issues (XIII)


